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Description [OnacaHae M3o6perc&MH]: 

MaoopereHKe otbochtcr k pcmohthq-iisojihi^kothmu paooraic (PHP), a kucsbo k cnooo6aw i 
nepweTB*mocTH aaxonoHHono npocrpaHCTBa. 

H3B ecrcH cnoco6 DoccraHOBncHHH repMeroqaocTH 3axuiOHBoro npocTpaHcroa nyrcw coq«aaHH 
aaowixwaono AaBJKBHH BByrpa o6caAHoa KonoHBbi no OTBomeBHio x 3aaanoBH0iiy iipocrpaBcrey 
(HarBcxaHHc atanxoci* mm BspuBaHBeu oap^a). npcaocqnaT Ka^yBaHHc o6caflHoft kojiohhm h 
jzaxBaAanaa saaopa uempy xonoaaofl h npuanvbzu xauBeu Ul 

Hc«ocTaTKB aaanora sararoOTca b tom, uto, Bo-nepawx, coo^amte B36brronBoro Aaaneaaa nyreu 



[ « a«gocTH BbowsacT paapymeHae KonoHHbi Be xonbxo b aa-repsa/ie. b xotodom b KonbqcBOM 
npocipaacTBc kmcctch newesT, ho h b KHTcpsajnax, r*e ncucarra hct. 9to onacao hjih qpnoeraoera 
o6c aABOfta< woBHM. Bo-BTopwx. BopbroaHHc 3ap*^a nponpoc wajioxoHTpojiapyeuNft, uto uomtr npaBecra k 
HapymcHjDo kohobhw b npuxmraaro sauHH. 

no TexHracxaa cympocTH hbtwctch cnooo6 ycTpaacHBH 3asanoBBbDc 
naaMCTpa xojiohhw 3a np<«cjiht ynpymx pp$opuwj?sk n BHTepBasie KXJimnoi 
npoB3B0/BTr nyreu nqjpmBnsnccKoro Boa^eftcTBBH aa KOJiOBBy Ba 




cnoco6a saxnmaeTca b 60100100 TpyjpeMxocra paoor 3a ever BrofixqnBMociv 
1 napscTBoro o6upy^oBaaBH. xoropoe, xax npaiiano, ac ormmaeTca bmookoh HaAcxHocruo. 

3aAana swunoqacTca d ooiuneBBB ^exTflBaocra pcMOHTOo-BaonMBBOHBMx paoor a b cameBm 
Tpy^o3arpaT. 

J^^J™^ aaAaia nrcraraeTca rac. to b cnocooe BoocraHOBJicHHH repMETBUBocra 3axonoHHoro 
npocTpaBCTBa nyrcM yB onracHB H flBaMcrpa KonoaHbi b BHTcpsajic bixuihuhh jpiaMeTp KonoBHW 
yBCJiH^maioxaa cuer yBerararoaraneacsi b o6bt*a npa TBepneHH* BeBapuBwroa paapymaranea cueca 
IHFC) |31. xoropyx* aaxanmajcrr b xonoHHy a co^ajoT moot b BBrcpBanc aaonanaH. npa rrou b xauecTBe 
HPC acnQnb3yxrr cuecb a3BC£TK0ByH> bjih ropaboc a oypoBbcc paooT (CHTE). 

ycnenmocTb peuflBTBo-KxmanaoBBfaix paoor no BcnpaancHmo hcpcpmcthhbocth ucmchthopo aojibua hc 
n P eabnna gr 50% - 3to oo^ncaacTca reu, *iro npauesaeubie aaojimmoHHwe uaTepaam>t (b ocbobbom 
qeiOTTOMH pacTBop m pacTBopw cuon) oojiaAaioT o6mpM m^ocrarxoM - yt^o*raocrfaio. 

B nponjoooc 3KcnnyaTayni CKBam K Hw r^cpMCTBMBOCTb 3axonoBnoro npocrpaBCTBa caHxacTCH. 3to 
inwaoBwax boa BosncacTBacM Harpysox aa oocanayio xonoHey h np«axHMa aaMcafa. HanpaMcp. 
ycTanoBTiCHo, vro npa caaxcHaa A^BncHaH b cgBamae nporaocxt, cupnnemtH oeueBTfloro aauHH c 
kqiidhho* y uTHMn a r rcg. Boc aaau nep^opanaa tumc npaBonar a yxyflracmao ooctobbbh ncMcerHoro 
aoTODABTo xe bpcmh, JaiCTeHO, to> BomqxncT«BHo b BHTcpBajiax ncp^opanaa cnenneaac /xoBTaxT/ 
qpwtHTHoro Ka MHH c KQ7I0HHtrfi y7iyroacTCH. nooicnHBM ^axT o^bRcaaiox yBcnaHcaaeM canw npmaraH 
aonoBHW x qcueHTy B peayrayraTe ce ^t^opuaixfai. nocne onpeooonxa oocanaoa xonoHHW mxe, xax 
npaaajio, aaftnoaaeTCB aapymamc cc xoaTaxTa c qcuearoM. npa 3tom Haaocjibamc HapynicHBH KoaraxTa 
otmchchw b BBTcpBanax nnacTCB c bucokob npoHnqacMocTbio a xaBcpHaw. B rniaerax c noABcmcHHoa 
aoAoa aapymcHBH xoaTaxTa nocne onpeocoBxa ^amc bccto OTMexianxcH b oobc boaokc^thhoto KOHraxTa 
/BHK/m. 

^aau pacnerawa npo nycxHy p cnocofiaocn, pnst BOAomBCBBoa BOAbf xonbaeBaro uaxposasopa uexfsy 
o6caABoa xonoBaoa a ut%*arrwM xauacu. Qopuyjry flapca-Bcacoaxa uoxao HanacaTb cnenyxncaM ofipaaoM 
Wit 



« = « 8 -**l / — ; 

T X # 087*10 *H 



Cl> 



rA e - D-BByTpeBHHfl AaaMerp oeiceHTBoro xanbqa, wt; d-B Henaanl 



naanerp oCcaAHDR xonoHHbt, u; p-ncpcnnaA AaBncBBH. na; \ -xoaWanacaT 
conpoTKBJieHHft; H-Araraa naxpoaaaopa, m; Q-pacsooA bobm. ^/cyx BB^ew oDooaaiasBH D-d. 5 : P/H - 
grad P, r^e « - aaaop uexpy xonaaaoA a bcwchthwm xauaeu. u;gradP -rpaAxeHT AanncaaH. na/w. 



Tor^a ^opMyna /!/ Cy^er nwcn, bh»: , , 

Q = 40<d«.6> / , < t > 

T a»l # 087*10 W 

KOO^BBaeHTa rMnpaaJnniccxBx conpoTaBncaaa hoo6xoahmo Bbnnrcnarb xpaTepaa PcaaoTibAca 
-»-*.f PAe v - KHHCMaTKuccxaH anosocTb BOAbf / npa 70°C. v - 0.5* 10 e vVc) 
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COnpOT MBJlCgHH OUp^CJUDOT Qo 

v - 0.5* 10'V/c; d - 0466 w; a - 0.1 mm 

- 10 4 m; grad P . 4* 10 6 Ila/M. 

CacToca ypaascanfi /2-4/ pemaercH MerqnpM noRtiopa. 

Tbkbm o6pa3ou. Mcpca saoop 0,1 u npn rpaflmHTC flaancHHH 4 Mna/u k HHTepsany nepfcpaaaa uoxcr 
nocTynaTb oxano 22 m 3 Bonju D cyraa. 



b AQBncHHrt b o6caflHofi KonoHHC Bpragpr r k yscmpitsHX) ec naaMCTpa. Pacte-ru noxasbiBaxrr Ha 
csonuso nyxao uoixiam, ^aancHHc b kottohbdc, <rro6b£ ee Hwmnmft pa^nyc yBenaroicH aa 0,1 uii riot 
nepexpbrnra MMspo3a3opa. 



4opMyna «na paflwanbHttx nepeMengHKa: BapyxBofl ctchkh TpyCw do aa^a^e XIhmc bmect /&/ 
P r *_« * - - 11 -kooMhivubt nyaooosa. M - 0.25; B -Mwra, 

_ • •• t « » ♦ i ii z ■ % 

0 s — • — — — r ♦ — r t <5> 

V r l BIX V r ± 

ynpyrucm ah h ctw , E - 2.1.X> 9 MIIa; P, -BHyTpcaace naBTKaae, Mlla; P 2 
Mlla; F| -BHyrpeHHHtt panxyc TpyfSu. ic r 3 -enenmafl panxyc TpytSw. u. r 2 «d/r. 

nycn» Pj - Pj+P^ B7IH PrPa-P^. 

*W P.^ ■ asofairoqaoe ^aanesHe b kohohhc no cpaauemDO c Hapyacabnf ^aancHneu. 



Torna (^opwyiift /5/ Gy^er Burafajerb z oTcxuia 



6» t • 
= - P - 



•F <7> 



< r^-rS (i-ux r 2 -r*J npa 5 - 10 V P 3 - 20 Mil* r x « 0.075 w. r a - 0.084 w. 



1 2 JL 



-P <B> 



5 ♦ 



PW^ = 33.7 NCTIsl 



2*0,075 •0,0*4 

#20 



2 •0,075* 



Pa^Md i bi noxa3fa<Baxrr, hto cchh M«K«y oocaABaa KonoHBoft b njea«cBTBfaO< xanfaqpM cympcTByrr sasop 
BenmBBoA O.l mm. to floc-raxowHo B kojiohhc coo^axt AaancHac 33,7 Mlla h saoop 6yn,er ncpespbrr 3a ctct 
yBenaueHBH B H f nm r r o jjaauerpa kojiohhm. Tokoc flaan«me a flaxe oanwnee Moacao coa^arb nyreM 
pasMcnvHBR b KonoHHC Mocra B3 Re83pbn*xaToa paspymaiomeft cmocm /HPC/ ■ b nacrHocTK cmocb 
bsboctkoboA ffflR vopiUAX n Copoawx pafior /CHTB/ {6|. 



HPC npBMtHHPT, raaaHbiM oopaaoM npa paapyinean npowbtx xpymuoc MarepaanoB (csaraKbce nopoflw). 
6eroHBbix m aceneaooeroaHbix na^cnHft, kbmchhmx KJia^pa. p/m j\o6btm npHpo^Horo kbmbh. 

HPC maup Btxro np^jprzBnsnorr coooft nopoancooopasBue Bgroppq ae h HCB3pbmoonacBbie MarcpHanbi. 
Aanonte c boaob maio^nyio peamgoo (pH-12). npa ^"iiu^uii.. nopomKa HPC c bo«oh oCpaoyrrcn 
cycacB3BH (pafiorosi cmcci>). KOTopaH, 6yny«Bi samrrafl b nmyp. c^pxaaabol B o6b«STC noppieKam^M 
p«3pynjesaM>, c TNagnw bpcmchb cxBanjoaeroi. TBcp^eer. oabobpcmcbbo yBensraiBancb b o6i>oie. 
yoc/OTKHHc o6bCMa - cnc^cTBHC rB^paraaBJi komhohchtob, Ba qnann n g b oocraB HPC. npaaqnar k 
pasBBTBJO b mnype r^nwraaaoBBoro j^bbjicbmh (6onoc 40 Mlla). Ikm ^cbctbhcm r 
AaancHBH b rcnc o^beara paoBBBaiyrcfl aanpaaieBBH, npaBogmnse a ero pjopyinmap f7|. 



npWiaraeMWH cnocofi arxjimom 3axonoKBoro npoerpaatrrea ocympcrrsnsaar cncRyioinHM oopasoM. 

B cKBaaomy cnycaaxrr aanoHHy HKT c rasaM paraeroM. «rro6u hkkbbb kohch aaxoAanca aa 10-20 m aaxce 
HHTcpoana ncp^opaioiM npoflyKraaioro miacra. Bo36yaiAajoT BapKynanBio a npoMusajor cxBasaHy bojxoA, 
1AOO-10°C. 
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3aTBop*»T HPC Ha BOfjp c TeuncpaTypoft 0-10°C. 

npn orapbrrowi aaiyytSBOM npocrpamrBe b HKT 3aaaiiKBajoT cycoEHSiDD HPC b oGiseue, wco6xxxmwou wist 
aanojmcHHH o<Sca«Hoa kojiohhm b mrpoajic 1O-20 w. 



npo^aBjnsBajOT cycoessiDO HPC jjo BbrpasHUBaHHH ec ypooscft b HKT b cjarpytmow npocTpaacTBe* 



n^om^Myr HKT flo nnytou pacnxuio^am* mm ncp^opaopoaHux oroepcn* h ddr 

HCOOJQ^KMOC'IH npOMbiBajOT CKBaXKHy, BfctDAJB&H H36btT0*ZHhlH 0<H>CW HPC 

HWHuajoT HKT Burnt HHTtpsana nep$opaQ>tn. i^MrnDHpy*>T 3arpyW npocipaHCTBO Ha spewR. 
HcoGxqqHUoe pacnmpeHHH h oTocpKflCHHH HPC. 

OcpaHBMcrr cKBaaHHy. 

^P^^MynjpCTBoif npmnBTfi^Moro cnoco6a susnsteTcsi to, xtto nepespbtTiie kshajiqb ^jir nocTyanc&H5i ooiibi k 
HHrcpBauiy nqp4»panHH npoaoa^BT hc 3a cw n^paampaxxaro BoaReflCTfinH Ha xananay, a 3a ott 
coqnaHHH b ofeaABoe kohohbc wocra K3 pacEzxapaicnqerocH Marcpaana. 8ro. Bo-nqwwx. chhmbct 
HwCawHWOcn* ycranoBKH nawpa; Bo-Broptix. yurauxiacT BpeueeHbie 3arpaT« na npoB^eaae PHP. 
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Claims (Oopuyna H3o6pereHMH|: 

1. Cnoco6 Booc-raHOBncmtH rcpucnwHocTB aaxonoHHoro npocnpaacTBa nyrtu ysamasKsi «aaMCTpa 
go noHHbi b mmpoane vcxmsnxfm, orjuroaionpiftcH Tew. vro flBauerp kojiohhw yBenBmrauoT 3a cwr 
yBOTraBaron^flcH b o6oAmc npe tgcj^chhh HeBspbarcaroft pa3pymamnvft cmcch (HPC). Koropyio 
3asa«uusaioT b Konwffly, h coo^euot moct b HHrcpsajic H3qnnqpm- 

2. Cnoco6 no n. 1. ornH^aroimiAcH tcm. «ito b Kawree HPC acnojiioyioT cwccb h3dcctkob>td jjmi ropettx n 
6ypoBfcfX pafioT (CUTE). 
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Drawlng(s) [qepTCM|: 



XapaidepMCTMita HPC 



Ta 6/1 h 14 a 



XapaiaepHCTHKa 



1. BoflocMeceBoe oTHomeHMe cycneH3MM 

2. Pacxofl nopoujica. tohh Ha 1 m o&beiua 

3. PacreiaeMocTb no KOHycy A3HHH, cm 

4. flnoTHocTb cycneH3MH, r/cni 3 

5. 3arycTeBaeM0CTb. npw Teuneparype 20-25 rpawycoB C muh 

6. CqenneHMe kbmha c Tpy&o*. Mria 

7. ConpoTMBnoHMo kmhr <pwibTpauM« boam. Mria 6onee 

6. flaBneHM e npM pacumpeHUH. Mfla 



3HaveHne 



0.3-0.5 
1.8 
20,0-25.0 
1.8 
120,0 
5,0 
60.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ] . 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 6; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v = 0 5 
•10-V/c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c; d = 0 168 
m; 8 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
mcrease the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 



i 
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u = 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, - P 2 + P exccss or P, - P 2 = P excess , 

Where P eX cess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At S = 10" 4 m; P 2 = 20 MPa; n = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 



Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object' s breaking [7] . 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end i 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation i: 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 1 0 - 20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijani cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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